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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the axis-of-abscissa Pelton turbine 
which can be performed with the configuration which simplified the control of flow of an axis-of- 
abscissa Pelton turbine. 
[0002] 

[Description of the Prior Art] Drawing 6 is drawing of longitudinal section of the conventional axis-of- 
abscissa Pelton turbine. A Pelton turbine is an impulse water turbine suitable for the point of a bell hole 
difference, and even if a flow rate changes a lot, when fall fluctuation is small, decline in effectiveness 
also has the description that it is comparatively small and performance is also good. And this Pelton 
turbine is divided into a horizontal shaft type and an axis-of-ordinate form by the installation condition 
of a hydraulic turbine and a generator. As shown in drawing 6 , an axis-of-abscissa Pelton turbine opens 
fully the inlet valve 2 which consists of closing motion valves, such as a butterfly valve connected with 
the penstock 1, a BAIPU rain valve, or a straight flow valve. The pressure water introduced by the 
branch pipe 3 connected with this inlet valve 2 After hitting against the bucket 8 attached in the 
periphery of the runner 7 which accelerated by the nozzle 4, was installed in housing 5 as a high-speed 
jet stream, and was supported by the water axle 6 and telling a liquid power, it has structure discharged 
to a tailrace 9. receipts and payments of the needle 1 1 needle equipment 10 is attached in said nozzle 4 
carried out, and according to actuation of this needle equipment 10 ~ the start and stop control of a 
hydraulic turbine, and a hydraulic turbine ~ governing control and control of flow after starting are 
performed. As shown in drawing 6 , in having two or more nozzles 4 in an axis-of-abscissa Pelton 
turbine, he connects a branch pipe 3 with the edge of a penstock 1, and is trying to form each nozzle 4 
through an inlet bend. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, although the example of four pieces thru/or six 
structures has the number of structure top nozzles in an arm-shaft-upright Pelton turbine Considering as 
the configuration which in the case of an axis-of-abscissa Pelton turbine the needle equipment formed in 
said nozzle is attached in the piping exterior of the edge of a nozzle, and prepares two or more nozzles 
Since the difficulty and installed cost of installation of a branch pipe increased, adoption was not carried 
out, therefore the flow rate applicability of an axis-of-abscissa Pelton turbine was also restricted. 
Moreover, the control unit which and was described above also had the problem that the incidence rate 
of failure was high, from it being a precise device. [ needle ] 

[0004] The technical problem of this invention is to offer the structure of the axis-of-abscissa Pelton 
turbine in which the control of flow which structure becomes from a cheap configuration simply is 
possible. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the axis- 
of-abscissa Pelton turbine which has two or more nozzles, this invention forms needle equipment only in 
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the nozzle of a piece, opens an inlet valve gradually as a configuration which omits needle equipment 
for other nozzles at the time of starting of a hydraulic turbine, and after starting opens said inlet valve 
fully. Control of the flow rate after starting which the above mentioned inlet valve opened fully by this 
can obtain the axis-of-abscissa Pelton turbine with which the structure which can control the flow rate 
for one nozzle which has formed the needle equipment described above to the full flow was simplified. 
[0006] Moreover, since control of a flow rate can be performed by the nozzle which has formed needle 
equipment by considering as the configuration which prepares a closing motion valve in other nozzles 
which have not formed needle equipment in the above-mentioned configuration, and the nozzle which 
has prepared said closing motion valve, it becomes controllable [ the full flow ]. 
[0007] Moreover, in the axis-of-abscissa Pelton turbine which has two or more nozzles, control of the 
flow rate for the nozzle which prepared [ as opposed to / as a configuration which prepares a closing 
motion valve in other nozzles except for the nozzle of a piece / the full flow ] the closing motion valve 
can be performed without forming needle equipment. 

[0008] Furthermore, at the time of the flow regulation after opening an inlet valve fully and starting a 
hydraulic turbine, control of flow can be carried out by discharging a part for the flow rate fluctuated by 
closing motion of the closing motion valve of said by-path pipe by preparing the closing motion valve 
connected with the penstock in the middle of highpass tubing discharged to the tailrace linked to 
juxtaposition, and this by-path pipe without each forming needle equipment in two or more nozzles, and 
constituting an axis-of-abscissa Pelton turbine. 

[0009] moreover - without each forms needle equipment in two or more nozzles - a hydraulic turbine - 
- the effluent pipe discharged to a tailrace at the time of a halt, and this effluent pipe - on the way - 
even if it prepares the closing-motion valve boiled and connected and constitutes an axis-of-abscissa 
Pelton turbine, after opening an inlet valve fully and starting a hydraulic turbine, it becomes possible to 
control a flow rate by discharging a part for the flow rate which opened and closed the closing-motion 
valve of said effluent pipe, and was fluctuated to a discharge pipe. 
[0010] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained based on 
drawing below. 

Gestalt 1 drawing 1 of operation is partial drawing of longitudinal section of the axis-of-abscissa Pelton 
turbine which consists of a gestalt of implementation of the 1st of this invention. In addition, the same 
sign is given to the same part as drawing 6 also including the gestalt of the operation which carries out a 
postscript, and detailed explanation is omitted. Drawing 1 is the axis-of-abscissa Pelton turbine of 3 
**** which prepared three nozzles, uses connection, now two branch pipes 3 which are for the inlet 
valve 2 of a penstock 1, and is considering the nozzle 4 as the configuration which formed needle 
equipment 10 only in one nozzle 4a as three pieces (4a, 4b, 4c). At the time of starting of a hydraulic 
turbine, rotation initiation of the runner 7 is carried out with the pressure water which carries out jet 
injection from the rectifiers 11a and 1 lb of the nozzles 4b and 4c which open said inlet valve 2 
gradually and are not equipped with needle equipment 10. After starting continues as it is, opens open 
actuation of the above mentioned inlet valve 2 fully, and is made to carry out average ON of the 
generator which is put side by side when it results in a specified speed and which is not illustrated. 
[001 1] In controlling the flow rate at the time of operation of a hydraulic turbine, it carries out by 
changing the opening of the needle 1 1 installed in nozzle 4a by actuation of needle equipment 10. One 
third of the flow rates of the full flow are controllable by this configuration. That is, with the 
configuration which forms needle equipment 10 only in one nozzle 4a which consists of a gestalt of this 
operation, the control of flow of l/(the total number of nozzles) becomes possible. Therefore, the axis- 
of-abscissa Pelton turbine which consists of a gestalt of this operation fits the axis-of-abscissa Pelton 
turbine which has two or more nozzles with little flow rate change. 

[0012] Gestalt 2 drawing 2 of operation is partial drawing of longitudinal section of the axis-of-abscissa 
Pelton turbine which consists of a gestalt of implementation of the 2nd of this invention. With the gestalt 
of this operation, needle equipment 10 is formed only in one nozzle 4c, and the case of the configuration 
of the axis-of-abscissa Pelton turbine of 3 **** which all connected the closing motion valves 12 and 13 
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is shown in other two nozzles 4a and 4b. The inlet valve 2 which changes into the condition of having 
first carried out the close by-pass bulb completely also of any of the needle 1 1 of needle equipment 10 
and the closing motion valves 12 and 13 of other nozzles 4a and 4b, and is connected with the penstock 

I is made to open fully in the gestalt of this operation at the time of starting of a hydraulic turbine. And 
after each branch pipes 3 and 3 are filled to the brim with water, adjustable [ of the opening of a needle 

I I ] is carried out by actuation of needle equipment 10, and starting of a hydraulic turbine and the flow 
rate to the average ON of a generator are controlled. In addition, flow stop valves usually used, such as 
an inlet valve 2, same closing motion valve, or a sluice valve, can be used for the above mentioned 
closing motion valves 12 and 13. 

[0013] in the case of the axis-of-abscissa Pelton turbine of 3 **** which consists of said three 
configurations carried out, the flow control to 1/3 of the full flow is in the condition which carried out 
the close by-pass bulb completely of said closing motion valves 12 and 13 carried out, and opening 
adjustment of the needle 1 1 by needle equipment 10 performs it - it shoots one and considers as 
operation. And by 1/3 or more flow rate of the full flow, flow control of 1 / 3 - 2/3 of the full flow is 
carried out by opening change of the needle 1 1 of the needle equipment 10 which opened fully and 
described above the closing motion valve 12 of nozzle 4b. Actuation of the needle 1 1 by the needle 
equipment 10 which described above flow control to 2/3 of the full flow to the full flow can perform in 
the case of 2/3 or more [ of the full flow ] by opening the closing motion valve 13 of nozzle 4a fully 
further. Therefore, with the gestalt of this operation, it becomes possible to perform control of flow for 
the full flow, and can respond also with the axis-of-abscissa Pelton turbine in which many numbers of 
nozzles with a closing motion valve were prepared. 

[0014] Gestalt 3 drawing 3 of operation is partial drawing of longitudinal section of the axis-of-abscissa 
Pelton turbine which consists of a gestalt of implementation of the 3rd of this invention. In addition, the 
publications of the rectifier of the part of a nozzle also including drawing which explains to drawing 3 
the gestalt of the operation which carries out a postscript are omitted. The gestalt of this operation 
consists of a configuration of performing flow regulation, by preparing a closing motion valve in each 
nozzle. In 3 **** which consist of three nozzles shown in drawing 3 , it considers as the configuration 
which installs the closing motion valves 12 and 13 only in two nozzles 4a and 4b, respectively. Also in 
the axis-of-abscissa Pelton turbine of the gestalt of this operation, it carries out to starting of a hydraulic 
turbine by opening an inlet valve 2 gradually and carrying out rotation initiation of the runner 7 with the 
pressure water from nozzle 4c which is not equipped with said closing motion valves 12 and 13. As after 
starting carries out average ON of the generator put side by side when it continues as it is, open 
actuation of the above mentioned inlet valve 2 is opened fUlly and it results in a specified speed, it 
performs control of flow after that by closing motion of the closing motion valves 12 and 13 prepared in 
each nozzles 4a and 4b according to the flow rate. 

[0015] In the configuration of the three above mentioned nozzles, the close by-pass bulb completely of 
the closing motion valves 12 and 13 is carried out, one third of the full flow shoots one, and it considers 
as operation. When a flow rate becomes by 2/3 or more [ of the full flow ] by 1/3, the closing motion 
valve 12 is opened fully, and it shoots two, and considers as operation. Moreover, when it becomes the 
full flow, 1 of the full flow / flow regulation in every three becomes possible by shooting three and 
considering as operation by opening the closing motion valve 13 fully further. 

[0016] Gestalt 4 drawing 4 of operation is partial drawing of longitudinal section of the axis-of-abscissa 
Pelton turbine which consists of a gestalt of implementation of the 4th of this invention. As structure 
where needle equipment is not formed, each nozzles 4a, 4b, and 4c divided and prepared with branch 
pipes 3 and 3 form at juxtaposition the by-path pipe 14 which discharges a stream in a tailrace 8 at a 
penstock 1, and the gestalt of this operation considers them as the configuration which connects the 
closing motion valve 15 in the middle of this by-path pipe 14. In addition, said 2nd [ the ] and the 
closing motion valve 12 of the gestalt of the 3rd operation, or the thing of the same structure as 13 can 
be used for the above mentioned closing motion valve 15. 

[0017] Like the case of the gestalt of the above mentioned 1st and the 3rd operation, at the time of 
starting of a hydraulic turbine, an inlet valve 2 is opened gradually, it carries out rotation initiation of the 
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runner 7 in the axis-of-abscissa Pelton turbine of 3 **** shown in drawing 4 , with the pressure water 
from each nozzles 4a 5 4b, and 4c, and is performed. And after starting is made to carry out average ON 
of the generator put side by side when open actuation of the above mentioned inlet valve 2 is continued 
as it is and it results in a specified speed, the increase of doing the close by-pass bulb completely and 
full open of the closing motion valve 15 prepared in the by-path pipe 14 when the flow rate at the time 
of operation of a hydraulic turbine fluctuated after that - a style - a part — it is made to stock a tailrace 
8 The by-path pipe 14 which formed the above mentioned closing motion valve 15 becomes possible 
[ controlling the flow rate which sprays water on a tailrace 8 ] by controlling closing motion of each 
closing motion valve 15 by installing two or more in the perimeter of a penstock 1 . 
[0018] The gestalt of this operation is the configuration of having been suitable for the axis-of-abscissa 
Pelton turbine generation-of-electrical-energy facility which must discharge a fixed maintenance flow 
rate. That is, the hydraulic turbine is usually made into the specification which can pass the amount of 
steady flow at the time of a maximum net head. Therefore, in order that a flow rate may decrease as the 
effective head becomes low, when it becomes impossible to discharge a predetermined maintenance 
flow rate, since a part for an insufficient flow rate can be filled up by closing motion control of the 
closing motion valve 15 of the above mentioned by-path pipe 14, it becomes possible to secure a 
maintenance outflow discharge. 

[0019] Gestalt 5 drawing 5 of operation is partial drawing of longitudinal section of the axis-of-abscissa 
Pelton turbine which consists of a gestalt of implementation of the 5th of this invention, instead of the 
difference between the gestalt of this operation and the gestalt of said 4th operation forming said by-path 
pipe 14 which carried out « a hydraulic turbine — it is in having considered as the closing-motion 
control valve 17 which can opening adjust the closing-motion valve connected with this effluent pipe 16 
using the effluent pipe 16 which discharges the stream from a penstock 1 to a tailrace 9 in a tailrace 8 at 
the time of a halt, and having considered as the configuration which controls the flow rate which 
discharges by opening control of this closing-motion control valve 17. the opening of the closing motion 
control valve 17 prepared in said effluent pipe 16 carried out when it operated by having opened said 
inlet valve 2 carried out fully and a flow rate fluctuated also in the axis-of-abscissa Pelton turbine which 
consists of a gestalt of this operation, after [ said ] opening the inlet valve 2 and starting a hydraulic 
turbine, as carried out — adjusting — an increase — a style — a part — it is made to stock a tailrace 9 In 
addition, the aforementioned closing motion control valve 17 uses the flow control valve to which 
opening adjustment control of the above mentioned closing motion valve or a flow stop valve, a needle 
valve, a control valve, etc. was added. The axis-of-abscissa Pelton turbine which consists of a gestalt of 
this operation is effective in the generation-of-electrical-energy facility which must secure a fixed 
maintenance outflow discharge like the gestalt 4 of operation. 
[0020] 

[Effect of the Invention] As mentioned above, this invention is set to the axis-of-abscissa Pelton turbine 
which has two or more nozzles. By considering as the configuration which forms needle equipment only 
in the nozzle of a piece, omits needle equipment for other nozzles, or prepares a butterfly valve the flow 
rate of the nozzle for one piece in which the control of flow to the runner of the hydraulic turbine after 
starting which the inlet valve opened fully has formed said needle equipment carried out — or when a 
butterfly valve is prepared, it becomes possible to control the flow rate for the nozzle which has 
prepared this butterfly valve, respectively. Manufacture of the axis-of-abscissa Pelton turbine which 
consists of simple structure in which the control of flow which has the number of nozzles of two or more 
pieces to which installation lessened difficult needle equipment by this is possible is attained, and the 
economical axis-of-abscissa Pelton turbine which is the high-reliability which can aim at expansion of 
the application flow rate range can be obtained. 

[0021] furthermore, the structure which can perform control of flow for the nozzle which prepared [ as 
opposed to / as a configuration which prepares a closing motion valve in other nozzles except for the 
nozzle of a piece / the full flow ] said closing motion valve without forming needle equipment is easy - 
it can shoot two and the above axis-of-abscissa Pelton turbine can be obtained. 
[0022] Moreover, the configuration which formed the by-path pipe equipped with the closing motion 
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valve discharged to the tailrace connected to the penstock at juxtaposition without each forming needle 
equipment in two or more nozzles, or a hydraulic turbine - also as a configuration which prepared the 
closing motion control valve in which the opening adjustment to the effluent pipe discharged to a 
tailrace at the time of a halt is possible The possible axis-of-abscissa Pelton turbine of control of flow 
can be obtained with simple structure by discharging a part for the flow rate which controlled closing 
motion of the closing motion valve of said by-path pipe, or closing motion of the closing motion control 
valve of an effluent pipe, and was fluctuated to a discharge pipe. 



[Translation done.] 
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